WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCX 

INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 



(51) International Patent Classification ^ : 
A61B IQ/DO 



Al 



(II) International Publicalion Numlier: WO 98A)8441 

(43) International Publication Date: S March 1998 (05.03.98) 



(21) International Application Number: PCT/US97/1S092 

(22) International FOing Date: 27 August 1997 (27.08.97) 



(30) Priority Data: 
08/705.622 



29 August 1996 (29.08.96) 



US 



(71) Applicant: ETHICON ENDO-SURGERY [US/US]; 4545 

Creek Road. Cincinnati. OH 45242-2839 (US). 

(72) Inventors: RITCHART, Marie. A.; 41045 Willowbcnd Drive, 

Murrieta. CA 92563 (US). TRAN. Minh; 15721 Primrose 
Lane. Westminster, CA 92683 (US). COLE. Marie; 10972 
Furiong Drive, Santa Ana. CA 92705 (US). BURBANK. 
Fred, H.; 30982 Steeplechase Drive. San Juan Capistrano. 
CA 92675 (US). 

(74) Agent: STOUT, Donald, E.; 100 Pacifica #210, Irvine, CA 
92618 (US). 



(81) Designated States: AU, CA. JP. European patent (AT. BE. 
CH, DE, DK. ES. FI. FR. GB, GR. IE. IT, LU, MC, NL. 
PT. SE). 



Published 

With international search report. 



(54) Tide: METHODS AND DEVICES FOR COLLECTION OF SOFT TISSUE 



33a 




£/5 
6EM£RAT0R 



I33 



VACUUM 



^13 



(57) Abstract 

This inventiGn provides an inventive tissue sampling probe which offers many advantages over probes available in the prior ait. 
Unexpectedly superior results are obtained in connection with the retrieval of intact tissue specimens, because of a unique combination 
of cutting features, including, for example, the employment of an electrosurgical cuaing element and a vacuum assist in one preferred 
embodiment. A particulariy important feature of the invention is the ability to manipulate the electrosurgical cutting element to cleanly 
sever the distal end of the tissue specimen. In certain embodiments, this is accomplished widsout any cutting impact on suirounding tissue. 
The versatility of the invention peimits its use in many applications, including, for example, breast biopsies, laparoscopic surgery, and 
lymphadenectomy procedures. 
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MEHHCnS AND DEVICES FOR CXHLLEJCnON OF SOFT TISSUE 



Bdd of flie toyqtfm 



The present invendon relates to mctfaods and devices for tissue sanpling, 
and more specifically to in^HOved instruments and methods for acquiring soft body 
5 tissue. 



Bachgrouad of flip hygnfioa 



It is often desirable and frequently necessary to san^le or test a portion of 
10 tissue from humans and other animals, particularly in the diagnosis and treatment of 
patioits with cancerous tumors, pre-maligpant conditions, and other diseases or 
disorders. 

Typically, in the case of breast cancer, there is a great emphasis on early 
detection and diagnosis thrcnig^ the use of screaung modalities, sach as physical 

15 examination, and particularly manmwgraphy, which is c^ble of d^ecting very 
small abnormalities, often nonpalpable. When the [Aiysician establishes by means 
of a mammogram or other screening mcriality that suspidous circunKt^^ 
a biopsy must be paformed to cjqjture tissue for a defmitive diagnosis as to 
whether the suspicious lesicMi is cancerwis. Biopsy may be dcme by an open or 

20 percutaneous tedmique. Open biopsy, which is an invasive surgcal prcx:edure 
using a scalpel and involving direct vision of the target area, removes the aitire 
mass (excisional bicpsy) or a part of the mass (incisional biopsy). Poncutaneous 
biopsy, on the other hand, is usually done with a needle-like instjumait through a 
relatively small incision, blindly or with the aid of an artificial imaging device, and 

25 may be either a fine needle aspiration (FNA) or a core biopsy. In FNA biopsy, 

individual cells or clusters of cells are obtained for cytologic examination and may 
be prepared such as in a Papanicolaou smear. In core bicpsy, as the term suggests, 
a core or fi:agnf)i^ of tissue is obtained for histologic examination may be 
done via a frozen section or paraffin sectioa 
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The type of biopqr utUizBd depends in large part cm ci^^ 
with respect to the patient, including the location of the lesion(s) within the body 
and no single procedure is ideal for all cases. However, cote biopsy is extremely 
useful in a number of conditions and is being used more frequently by the medical 
professioa 

A very suocessfW type of image guided petxaiteneous core breast biop^ 
instrument currently available is a vacuum^sted automatic core biopsy device. 
One such successful biopsy device is shown and disclosed in US. P&tent No. 
5,526,822. US. Patent Application Serial Number 0^386.941, filed on Febmary 
10, 1995, and U.S. Patent ApplicaUon Serial Number 08/568,143, filed on 
December 6, 1995, all of which arc commonly owned by the assignee of the 
present application and are herein incoiporated by refiaaice. TWs device, known 
commercially as the MAMMOTCX^ Biopsy System, has the capaKlity to active 
capture tissue prior to cutting the tissue. Active capture allows for sampling 
through non-homogeneous tissues, meaning that the device is equally capable of 
cutting through hard and soft tissue. The device is comprised of a disposable 
probe, a motorized drive unit, and an integrated vacuum source. Hie probe is made 
of stainless steel and molded plasUc and is designed for collection of multiple tissue 
samples with a single insertion of the probe into thk breast. The tip of the probe is 
configured with a laterally disposed sampling notch for capturing tissue samples. 
Orientation of the sample notch is directed by the physician, who uses a 
thumbwheel to direct tissue sampling in any direction about the dicumferenoe of 
the probe. A hollow cylindrical cutter severs and transports tissue samples to a 
tissue collection chamber for later testing. 

While the MAMMOTOME Biopsy System fimctions very well as a core 
biopsy device, there are occasions when, because of the size of a lesion, or its 
location, it may be advantageous to use a core biopsy device of a type disclosed in 
US. Patent No. 5,1 1 1,828. to Romberg et al., also expressly incoiporated by 
reference herein, wherein the tissue receiving port is disposed at the distal end of 
the device and is oriented axially rather than laterally A disadvantage of this type 
of device, however, is the lack of ability to effectively and efficiently draw tissue 
into the receiving chamber prior to and during the tissue cutting process. A second 
disadvantage is the requirement to withdraw the device from parent tissue and 



2 



wo mm4i 



PCTAJS97/15092 



remove the first specimen, reassemble the device, Aen reintroduce die device for 
each desired specimea A third disadvantage is the necessity of manually handling 
each specimen obtained. 

On other occasions, the ability to samplt any selected area of a cavity wall 
from wdthin the cavity may be important, which ability requires the use of a 
flexible px>be. 

FurtheniKHe. it is desirable during the biopsy pocess to "stage" the spread 
ofacancer. For example, breast cancer starts in the milk ducts, the mammaiy 
glands. The initial change towards breast cancCT is now thought to be the 
development of atypical ductal hyperplasia. The next step is thought to be 
represented by ductal carcinoma in sita Finally, the last step in the development of 
breast cancer is infiltrating ductal carcinoma. By the time the feeast canca- has 
reached the stage of infiltrative ductal carcinoma, Ineast caiKcr cells have 
developed the ability to migrate from the duct of origin, disassociate themselves 
from one another, and entw vascular structures, such as the lyn9)hatic channels. 
When these malignant infihrative ductal carcinoma cells enter the vascular system, 
they can sp^ or metastasize to other parts of the body. It is this metastatic 
pocess that ultimately leads to death from breast cancCT. 

Whoi beast cancer cells enter the lynphatic system, they metastasize in an 
orderly fashion to regional iynph nodes. Drainage can occur to the axillary lyn^ 
nodes, the supraclavicular lymph nodes, the lateral thoracic lymph nodes, and to tte 
internal mammary lyn^jh nodes. 

It is the current standard of practice to determine if breast cancer cells have 
extended to regional lynqA nodes by surgically perfOTning an axillary lynphnode 
dissection known as lyn^Aadoiectomy. In this open surgical procedure, a 
relatively largp incision (5-10 cm), is made at the axilla (the amipit). Throu^ this 
incision, a relatively large volume (15 to 30 grams) of fatty tissue and lynqrfi node 
tissue are ronoved. 

During this piocess, anywiiere fiom 1 0 to 30 lynph nodes can be recovered 
and submitted to pathology, where each of these lymph nodes is examined for the 
presence or absence of m^astatic breast cancer. Based on positive lymph node 
fmdings, systemic ihexapy will be given to tfie patient with breast cancer, including 
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chemother^y. If, on the other hand, Ae l>TiphiKxtes of the axilla 
metastatic disease, then the use of systonic ther^ies is limited. 

Surgical lymphadenectomy carries a low mortality, but high morbidity. The 
most common morbidity is the development of lymph edema in the ann, which is 
5 ipsilateral to the axilla dissected. The development of l>Tnph edema in the 
ipsilateral ann is, at times, a dd)ilitating complication. 

It has been shown in the examination of lymphatic drainage of melanc»na, 
and now shown in the lymphatic drainage of breast cancers, that lyn^diatic drainage 
patterns can be defined by the injection of a radioisotope (or other traceable marker 
10 such as blue dye) into the bed of the tumor. The isotope (or dye) is then followed, 
eitter visually, with a gamma camera imaging system, or with a Geiger counter- 
type of counting system 

The spread of cancer cells is orderly, the first lymph node reached by the 
drainage diannels from the infected breast containing the most cancer cells. 
15 Consequently, the first lymi* nocte in the draining system is refemd to as the 
"sentinel" lynph node. 

It has been further shown, if one sinply renwves the sentinel lyn?* node, 
the detomination of whether or not breast cancer has metastasized to the regional 
lymph nodes of the axilla can be established without excision of the remaining 
20 lynph nodes in the axilla. The surgical removal of only one lyn^Dh node greatly 
reduces the complications of lynqA node surgery including the morbidity of lyn9)h 
edema. 

It would be desirable to further reduce the morbidity of the axillary sentinel 
lynph node biopsy if instrumaitation were available to allow the sentinel lynph 

25 node to be identified and removed pencutaneously with as little effect as possible to 
the sumnmding tissue structure. The a^Mratus desoibed in this patent can be 
introduced percutaneously throu^ a small skin qjening and directed to the sentinel 
lyn^ node thus eliminating open surgical e)q)loration. Consequently, sentinel 
lyn^^ node biopsy could be acconplished as an office procedure, eliminating 

30 hospitalization and miminizing the recovwy period 

The elements of a percutaneous sentinel lynph node biopsy are as follows: 
The tumor site in the breast is injected with a radioisotope (such as technicium 99m 
labeled sulfur colloid) which travels via the lyn^3hatic chamois to the sentinel 
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lyinph node. Hie sentinel lymfh node then becomes radioactively visible, or "hot." 
The apparatus hereafter described is able to identify or locate the radioactive lymph 
node throu^ auditory and other signals, indicating when the apparatus is adjacent 
to the sentinel lym|^ node. The apparatus is further able to then diaracterize or 
S '^visualize" the surrounding tissue vnih the associated ultrasound pcniion of the 

apparatus. It is inqxMlant to identify the associated structures adjacent to the lyn^h 
node, because relatively large blood vessels (arteries, veins,) and nerves traverse the 
axilla. With the combination of percutaneous Geiger counter identification and 
percutaneous ultrasound identification, the sentinel lymph node can be identified 

10 and biopsied without entering a major blood vessel or severing a major nerve. 

Wth a small entry site, no suturing would be required (the procedure would 
be percutaneous), and the patient could be sent home with a sinple band-aid over 
the axillary entry site. The following day, the patient would receive the results of 
the percutaneous sentinel lynqrfi rxxle biopsy determining wtoher or not metastatic 

15 disease is present or absent in the sentinel lynph node draining the affected breast. 

Instruments are known in the prior art vMch could be adapted to perform 
some of the procedures outlined above. For exanqjle, U.S. Patent No. 5,1 1 1,828 to 
Romberg et al. discloses a percutaneous excisional breast biopsy device having a 
cannula, open distal and ]^ximal ends, and a sharp cutting surface on the distal 

20 end A stylet extends throu^ the cannula and ixx^ludes a distal puncturing end. A 
localization guide wire is used to direct the instrument to a biopsy site. The 
cannula is moved distally to cut a desired tissue specimen, after wiiich a descending 
elemmt is pushed to the distal end of the tissue specimen, then pulled proximaliy 
to sever the'spedmen conq^letely fiom sunounding tissue. 

25 A significant disadvantage of the Komberg approach is that only one tissue 

sample may be obtained foe each insertion of the instrument into the patient's body 
to the biopsy site. Once the descending element has been pulled to sever the tissue 
sanq^le, there is no Of^xstunity to itpsat the pooedure \^le the instrument 
remains in place. Also, ix> means is provided to ensure that tissue to be sampled is 

30 drawn toward the distal end of the cannula 2 (or "actively c^stured"), therd>y 
reducing tissue san;}ling efificiency. 

The present invoition lacks the disadvantages and shortcomings of the jnior 
art and provides an inpnoved method and device for percutaneous excisional tissue 
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biopsy. The present invention inay be used for pur^ 

biopsy. For example, the devicx! may be used for general organ and tissue removal 
through a trocar to perfonn various laparasoopic procedures including splenectomy, 
nephtwtomy. appendectomy and liver removal. TTie device may afeo be used 
laparascopically through a trocar to remove abnonnal growths such as polyps. 

Summaiv of the Jm^m 
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Ihis invention provides an inventive tissue sampling probe which oflfere 
mariy advantages over probes available in the prior art. Unexpectedly superior 
results are obtained in connection with the retrieval of intact tissue specimens, 
because of a unique combination of cutting features, including, for example, the 
employment of an eiectrosurgical cutting elemettt and a vacuum assist in one 
preferred embodiment. A particularly important feature of the invention is the 
15 ability to manipulate the eiectrosurgical cutting element to cleanly sever the distal 
end of the tissue specimen In certain embodiments, this is accomplished without 
any cutting impact on sunounding tissue. The vei^tility of the invention permits 
its use in many plications, including, for example, breast biopsies, intraoperative 
staging, laparosc<q)ic surgery, and lymphadenectomy procedures. 
20 More particularly, the invention provides a tissue sampling apparatus which 

comprises a tubular body having a primary lumen for receiving a tissue sample. 
The tubular body includes a distal end and a proximal end. An eiectrosurgical 
cutting elemait is provided, w«ch is non-rotating during the cutting prxxxdure in 
order to preserve the integrity of the tissue saraples, though it may be ix>tatably 
25 pivoted across the tubular cross-section at the conclusion of the cutting process in 
ordw to sever the distal end of the tissue san?)le. In certain prefened 
embodiments, the eiectrosurgical cutting element comprises a wire disposed distally 
of the distal end of the tubular body. A means for drawing tissue to be sampled 
into the primary lumen is also provided, whereby the electiDsurgical cutting element 
30 cuts the tissue to capture an intact tissue sample core within the primary lumea 
In a prefored embodiment, the means for drawing tissue into the lumen 
comprises a source of vacuum pressure for drawing a vacuum through the primary 
lumen, the vacuum pressure in the primary lumen drawing tissue to be sampled into 
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the primary lumen and the electrosurgicai cutting element cutting the tissue to 
capture an intact tissue sample within the priinary lumea The vacuum pressure 
then acts to transport the specimen proximally throu^ the primary lumen to a 
tissue recq>tacle. 

5 In (Xie particular aspect of the invoition, the tubular body is relatively 

flexible, rather than relatively rigid, so that the tubular body is steerable to obtain 
tissue saiT5)les from any desired location on the wall of a tissue cavity. In such an 
embodiment, the apparatus is deliverable to the tissue cavity, wiiich is typically a 
void formed by the removal of tissue during a biopsy procedure, using a 

10 percutaneous access device. 

In another particular aspect of the invention, a m^hod of capturing a body 
tissue sanple using a tissue sampling ^jparatus is provided, wtoein the tissue 
sarr^ling apparatus conpises a tubular body having a lumen extdiding 
therethrou^ a distal end, an electrosurgicai cutting element disposed distally of the 

15 distal end of the tubular body, an actuator for moving the cutting element, and an 
electrocautery generator. The method conprises the stqjs of activating the 
electrocautery generator to energize the electrosurgicai cutting element, advancing 
the tubular body throu^ a tissue portion a desired distance so that the energized 
electrosurgicai cutting element cuts a tissue sanple core as the tissue sample enters 

20 the lumen, and actuating the electrically energizsed cutting elemait so that it moves 
across at least a portion of the cross-sectional area of the tissue sanple core at its 
distal end. This movement of the cutting element functions to sever the distal end 
of the tissue sample to thereby capture tte tissue sanple core in a substantially 
intact condition within the tubular body lumen 

2S The inv^on, together with additional features and advantages thereof, 

may best be understood by reference to the following description taken in 
conjunction with the aocon^iai^g illustzative drawing 

Brief Description of the Digwine 

30 

Fig. 1 is a perspective view of a first jHefarod embodiment of the inventive 
tissue san9>ling instrument; 
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Fig. 2 is a perspective view illustrating the distal end of the inventive 
instmroent sho^ui in Fig. 1; 

Fig. 3 is a perspective view similar to that of Fig. 2, illustrating the 
conductive cutting hoop of the Fig. 1 embodiment displaced in a first direction; 

Fig. 3a is an end elevation view illustrating tiie conductive cutting hoop 
displaced in die first cutting direction; 

Fig. 4 is a perspective view similar to Fi^. 2 and 3, illustratiiig the 
conductive cutting hoop in the process of being displaced fix)m the fust cutting 
direction to a second atfting direction opposite to the fust cutting direction shown 
in Figs. 3 and 3a; 

Fig. .4a is an end elevation view similar to that of Fig. 3a, illustrating the 
conductive cutting hoop displaced in the second cutting direction; 

Fig. 5 is a perspective view of a modified embodiment of the distal end of 
the inventive instrument, illustrating the conductive cutting hoop in a retracted 
positirai; 

Fig. 6 is a perspective view of the modified embodiment of Fig. 5, 
illusteating the coiductive cutting hoop in an axially ejdended positira; 

Fig. 7 is a perspective view of a second modified embodiment of the distal 
end of the invaitive instinment, wherein the siqjport stem for the conductive cutting 
hoop, shown in its retracted position, is preftHmed to a Redetermined non-linear 
sh^; 

Fig. 8 is a perspective view of the second modified embodiriioit, similar to 
Fig. 7, showing the conductive cutting hoop in an extended nrai-linear position; 
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Fig. 9 is a perspective view of a second pefemed embodiment of the 
inventive tissue sampling instrument, illustrating a flexible probe vMch is adapted 
for percutaneous deployment into a body cavity throu^ an established working 
port; 

5 

Figs. 10 and 10a are perspective views illustrating the distal end of the 
embodiment shown in Fig. 9; 

Fig. 1 1 is an enlarged elevational schematic view of the distal porticMi of 
10 the flexible pobe illustiated in Fig. 9; 

Fig. 12 is an elevational view similar to that of Fig. 1 1, illustrating the 
receipt of a tissue specimen within the distal end of the flexible probe; 

15 Fig. 13 is a perspective view of the embodiment of Fig. 1, illustrating an 

optional inventive feature for accommodating a plurality of tissue samples; 

Fig. 14 is a schematic cross-sectional view illustrating the interior of a 
tubular portion of the tissue sanpling device shown in Fig. 13, illustrating the use 
20 of a movable stop plunger to permit the receipt of multiple tissiK specimens and to 
prevent the specimens from being suctioned proximally to a source of vacuum 
utilized to draw tissue samples into the inventive device; 

Fig. 15 is a perspective view similar to that of Fig. 1, illustrating a third 
25 preferred embodiment of the inventive tissue sanq)ling device; 

Fig. 16 is a pospective view of the distal or business end portion of die 
Fig. IS embodiment; 



30 Fig. 17 is a perspective view similar to that of Fig. 16, illustrating the 

conductive cutting hoop of the invention actuated to a drawn sevmng position; 
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Fig. 18 isapetspective View Similar to that Of Fig. 1. illustrating a fourth 
prefened embodiment of the inventive tissue sanyling instrument; 

Fig. 19 is a perspective view ofthe distal or business end of the 
S onbodiment illustrated in Bg. 18; 

Fig. 20 is a perspective view similar to that of Fig. 1, illustrating a fifth 
prefored embodimait of fee inventive tissue sampling device; 
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30 



Fig. 21 is a perspective view of the distal end portion of the embodiment 
illustrated in Fig. 20, ^.terein the distal end is prefom«l to a predetennined shape; 



Fig. 22 is a perspective view similar to Fig. 21, illustrating the retraction of 
an inner cannula and subsequent relaxation of the distal end to its predetermined 
IS shape; 

Fig. 23 is a perspective view similar to that of Fig. 1, illustrating a sixth 
p^fetred embodiment of the inventive tissue sanpling device; 



Figs. 24-27 are perspective views of the distal end portion of the Fig. 23 
embodimait, in various operating positions; 

Fig. 28 is a perspective view similar to that of Fig. 23, illustrating the tissue 
sain>ling instrument in a pre-sampling condition; 

Fig. 29 is a pen^jective view of a stand^one sensing probe which may be 
used in cwmection with the onbodiment of Fig. 28; 

Figs. 30, 303, and 30b arc perspective \iews of a multi-vision probe which 
may be used in cwmection with the embodiment of Fig. 28; 

Fig. 31 is a side view of endoscqjic shears which may be utilized in 
connection with the embodiment of Fig. 28; 
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Fig. 32 is an end view of the endoscopic shears illustrated in Fig. 31; 

Fig. 33 is a paspective view of a seventh prefen«l embodiment of the 
inventive tissue sanpling instrument, vAich incoipcOTtes a medanical tissue 
removal system; and 

Fig. 34 is a ooss-sectimal view of the tissue acquisition device illustrated 
in Fig. 33. 

PwCTptioD of the UnvCTlion 

Refening now more particulariy to Figures 1-8, a first preferred 
embodiment of the inventicm is showa Viq invaitive tissue sampling irobe 10 
comprises a tube 12 having a primary lumen 14 and a secondary lumen 16. 
Extending axially throu^ the secondary lumen 16 is a support stem 18, prefaably 
conprised of an electrically condiKrtive metallic wire, vAidi is joined at its distal 
end to a conductive cutting loop 20. 

The tube 12 is connected, at its proximal aid, to a source of vacuum 13, 
^^ch is adapted for selectively drawing a vacuum throu^ the primary lumen 14. 
The tube 12 is prefaably fabricated of a non-conductive radioluccnt or radiodense 
biocompatible material, such as plastic or epoxy, and preferably has a round cross- 
section, thou^ other tube shapes may be used as well , The material may also be 
electrically conductive if its entire outside surface area is covered with an 
electrically insulative material (not shown). 

As shown in Fig3. 3 and 4, the condtK:tive cutting loop 20 may be pivoted 
rotationally in a direction transverse to the Icmgitudinal axis 22 of the tube 12, from 
a ri^itmost position (Fig.3) to a leftmost positicm (Fig.4). This pivoting acticMi is 
created by rotation of the stqjport stem 18 using an actuator 24 disposed at a 
proximal end of the inventive tissue san:q)ling probe 10 (Fig 1). Tht actuator 24 
preferably con^srises a housing 26, a fixed handle 28, a loop advancement slide 
knob 29, a trigger 30, a vacuum override switdi 31, and an electrosurgical 
energyA^acuum actuation switdh 3Z The housing 26 encloses a spring mechanism 
(not shown) for joining the trigger 30 and tfie sipxnt stem 18 so that w4ien the 
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trigger 30 is squeezed in a conventional manner, against the bias of the spring 
medianism, the support stem 18 is rotated to pvot the conductive cutting loq> 20 
to the position shown in Figure 3. When the trigger 30 is opened in the direction 
opposite of the squeezing direction, against the bias of the spring mechanism, the 
support stem 18 is rotated to pivot the conductive loop 20 to the position shown in 
Figured Any other type ofdesired conventional actuator may be used as well, 
including manual, motor-driven, and eledronicallyKlriven mechanisms. 

An important aspect of the invention is the use of an electiocauteo' 
generator 33 (Figure 1). The electrical energy from the electrocautery generator is 

conducted along electrical line 33a to the support stem 18 and fiom there to the 
conductive cutting loop 20 of the apparatus shown in Figure 1. Additionally, the 
source of vacuum 13 is also enyloyed to selectively draw a vacuum throu^ a 
vacuum line I3a and along the tissue receiving lumni 14 fomied by the tube 12. 

Therefoe, in operation, with respect to tiie embodiment of Figure 1, the 
electrocautery genoator is activated using the actuation switdi 32 to electrically 
activate tiie conductive cutting loop 20. When the actuation switch 32 is depressed, 
the vacuum source is simultaneously activated to draw a vacuum through the lumen 
14. Once these systems are operational, the tube 12 is advanced throu^ tissue to 
obtain the desired tissue sanple. In the prefened embodiment, dqjth marks 34 arc 
disposed axially along the extaior surface of the mbe 12 in oixter to assist the 
physician in determining when the tube 12 has beoi advanced to the desired 
positioa 

In its preferred qjerational mode, the energized conductive cutting loop 20 
fimctions to cut a tissue sample having q^ximately the same diameter or cross- 
sectional sh^ as that of the tube 12. Surprisingly, the inventors have found that 
the combination of an activated electrocautery cutting elemort and the drawing of a 
vacuum at the cutting site proximally through the tissue receiving lumen 14 
inqjTOves and expedites the tissue capture process, to an unexpected degree. While 
soft tissues t>pically tend to move away from a severing instrument, such as a knife 
blade, the vacuum toids to counteract this movanMit, resulting in a startlingly 
inpioved cutting process. 

ttice a sample of adequate lengtii has been secured, the conductive cutting 
loop 20 is dectrically actuated for cutting and mechanically actuated to rotatably 
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pivot both rigJitwanUy and lefhiraidly, as shown in Figures 3 and 4, using the 
trigger actuator 24. This pivotmg action functions to sever the distal end of the 
tissue sample (not shown) fiom the remaining body tissue, thereby completing the 
capture process. Furthermore, as illustrated in Figure I, a tissue reservoir or 
5 vacuum trap 57 may be enployed in the vacuum line proximally of the sampling 
probe 10 for receiving and storing tissue samples drawn proximally throu^ the 
sanpling device body by the vacuum source 13. 

An impOTtant abject of the invention, critical to the functionality of the 
instrument shown in Fig. 1, is that the annular space within the lumai 16 

10 surrounding the si^^rt stem 18 serves as a vent port when the tissue sample is 
drawn out of the body by the TOggitive piessure created by the vacuum source 13, 
thereby rqjressurizing the space in the tube lumoi 14 distal of the tissue sanple. 
Without this repressurization capability, trouble-fite operation in obtaining the 
desired tissue sanples is unlikely because of pressure gradient variations. It should 

15 be noted, also; that actuation of the vacuum ovaride switdi 3 1 permits operation of 
the device without the qjplication of vacuum pressure, if desired. 

As illustrated in Figs. 5-6, the si^^xxt stem 18 may be actuated axially as 
well as rotationally, brtvween a proximal position, as shown in Fig 5, wherein the 
conductive cutting loop 20 is retracted, and a distal position, as shown in Fig. 6, 

20 v^dierein the conductive cutting loc^ is extended Ihe loop advancement slide knob 
29, v^ch is fixedly attached to the support stem 18 by means of a convaitional 
connective elemait enclosed within the housing 26, is utilized to axially advance 
and retract the cutting loop. Advancing the cutting loop 20 axially jrovides an 
alternate means of cutting tissue in an axial direction without requiring the oitire 

25 sanpling probe 10 to move axially as well. 

An advantageous optional feature of the present invention is illustrated in 
Figures 7 and 8, v*erein the support stem 1 8 has been prefomied to permit 
movemoit of the cutting loop 20 in a non-strai^ direction as it is advanced into 
the tissue, as sluwn in Figure 8- Such a feature may be inportant if the tissue to 

30 be sanpled is disposed to the side of the entry padi for the device 10, such as, for 
example, v/hexi a lesion to be san^led is disposed in a side wall of a body cavity or 
conduit 
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Figures 9-10 illustrate a particular eanbodinMit of the inventiMi wWch may 
utilize a modified version of the instniment shown in figures 1-8, or v*idi may 
alternatively utUize other similar devices such as the embodiments shown in Figures 
13-28 and described infia As discussed si^jra with reqiect to the embodimait 
5 shown in Figures 7-8, it is often the case that it is desirable to sample selected 
areas of a cavity wall from within the cavity, and for such a purpose a probe 
capable of non^dal movement, and preferably having flexible characteristics, is 
necessary. In one prcfiaied inplanentation, an automatic core Wopsy device 35 of 
the type disclosed in U.S. P&tent Application Serial No. 08/217,246, filed on Nferch 

10 24. 1994. and Application Serial No. 08/386,941, filed on Febmaiy 10, 1995. both 
of w4iich arc assigned to the assignee of the present plication, and arc heran 
expressly incorporated by referaice. is en?)loyed Sudi a device is presaitly 
commercially available from Bicqisys Medical, Inc., of Irvine, California, the 
assigiee of the presert application, under the trademark MAMMOTOME The 

15 automatic biopsy device 35 conpises a hollow outer iserdng needle 36 having a 
pointed tip 37 and a tissue receiving notch 38. A proximal tissue cassette housing 
40 includes a cassette receiving ^jerture 42 and a vacuum port 44. As discussed in 
the fxior Patent y^jplications Serial Nos. 08/217,246 and 08/386,941, the biqjsy 
device 35 is adiqjted to enter the patient's body using commercially available 

20 imaging guidance systans commonly used in the medical field for accurate 
positioning of a variety of medical devices with respect to a patient and with 
respect to a lesion within a patient. For example, a stereotactic motorized biopsy 
needle positioning system, such as that disclosed in U.S. Patent No. 5,240,011, 
issued on August 31, 1993, to iVfichael Assa, which is expressly inoMporated herein 

25 by reference, may be used. Hie suspect lesirai within the tissue to be sanpled is 
targeted according to the instnictions provided with the stoeotactic guidance 
system. The stereotactic guidance system enables an operator to advance the 
pointed tip 37 until it is adjacent to the specific tissue region to be sanpled. 

Alternatively, other guidance systans may be used in conjunction with the 

30 inventive cfevice, such as ultrasound, radiolabeliing with detector, or localizaticxi 
wire. 

A flexible sampling device 46 having a distal end 48 may be 
percutaneously delivered to the site of a lesi<xi to be sanqjled by inserting it 
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through the automatic coct biopsy device 3S. Preferably, the sampling de\ice 46 is 
received by the cassette receiving £q3ertiire 42 and extends throu^ the lumen of the 
hollow outer piercing needle 36, exiting into a body cavity 50 (Figs. 1 1 and 12) 
through the tissue receiving notch 38. Because of its flexibility and torqueability. 
S the sampling device 46 is capable of sampling any selected area of the cavity wall. 
To do so, as illustrated in Figure 11, the end of the sampling device 46 extends into 
the cavity wall 52 to a depth jHedetermined by the operator to be appropnatc. The 
distal end of the sanpling device 46, or ''business «id", may be constructed in 
accordance with the jmnciples illustrated in Figure- 1, or, alternatively, any of the 

10 other embodimaits illustrated in Figures 13-28, and is preferably configured to 

ensure that the effective diameto* of the incision is less than about 7 mm, in order 
to hopefully avoid the need for stitches. Larger diameter sampling devices are 
certainly feasible, however. Thus, the tube 12 of the device illustrated in Figure 1 
may be constructed of a substantially rigid electrically conductive biocompatible 

15 material, to create a substantially rigid probe device, or alternatively, it may be 

constructed of a flexible biocompatible material like that shown in Figures 10 and 
1 1 (flexible san5)ling device 46). 

As illustrated in Figures 13 arxl 14, the lumen 14 may be configured to 
accept a plurality of sequentially obtained tissue samples during a single nnedical 

20 procedure, with only a single entry and exit of the device into and out of the 

patient's body. Optionally, a movable stop plunger 58 having a vacuum lumen 60 
extending therethrou^ may be en53loyed, v^iierein the stop plungo- is arranged to 
be progressively moved proximally as specimens are obtained, to permit space for 
the additional specimens vAilc at the same time prohibiting the specim^ fiom 

25 being drawn tfarou^ the tube 12 to the vacuum source. Additionally, it may be 
desirable to coat the inner surface of the tube 12 with a hydro]^)11ic or slick 
coating in order to facilitate transport of the tissue sanf)le. A stop plunger lever 61 
(Fig. 13), disposed on a proximal portion of the housing 26, is axially slidable 
within a slide channel 62 to axially move the stop plunger 58. 

30 Many other embodiments may be employed other dian the embodiment 

illustrated in Figures 1 and 13. For example, a modified embodiment is illustrated 
in Figures 15-17, wherein all elements oorreqxmding to those of the ohbodiment of 
Figure 1 are designated by like reference numerals, succeeded by the letto- "a". In 

15 
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this embodiinert. tbe coiKhictive cutt^^ 
120 and 220. both of ^^ch extend ptoxiniaUy through 
the fomi of support stems 118 and 218, respectively. As in the prior embodiment, 
the wires 1 20 and 220 are capable of conducting electrical energy for electrocauteiy 
5 purposes. Figure 16 iUustrates the wires 120 and 220 in their rest position, vvhilc 
Figure 17 illustrates the wires after the support stems 118 and 218 have been pulled 
proximally by pulling a slide lever 63 in a praximal direction, viadti slide lever 63 
is operatively connected to the support stems 118 and 218. PuUing the support 

stems 118 and218proxinially causes the wires to close the end of the tube 12a and 
thereby sever the distal end of the tissue sample contained vvith the t^ 
in a manner similar to that oiF die loop 20 in the Figure 1 embodiment. An 
important (Mference betv>«en the Figure 1 and Figures 15-17 embodiments is that 

the drawing of the twj wires 120 and 220 to a closed position functions to sever 
only the distal end of the tissue sample without cutting and thereby injuring 
surrounding tissue, unlike the conductive cutting loop 20 of Figure 1. which, as 
shown in Figures 3 and 4, substantially impacts suntjunding tissue during the 
rotational severing process. 

StUl another embodiment of the inventive apparatus is illustrated in Figures 
18 and 19, wherein like elements to those of previous embodiments are designated 
20 by like reference numerals, succeeded by the letter "c". In this embodiment, a 
partial wire hoop 20c is utilized, which is shown in solid line in its rest position, 
and in phantom in its actuated positioa To sever the distal end of the tissue 
sample, die partial hoop 20c is rotated from the rest position to the actuated 
position, by rotating the support stem 18c using an actuator 24c, which may be 
25 identical to actuator 24 illustrated in Figure 13. if desired, following which the 

body tube I2c is rotated by 180 degrees to complete the tissue severing task. In 
this embodiment, unlike the embodiment of Fig. 1, for example, the hoop 20c does 
not function as the axial cutting element as the insliument is advanced into the 
target tissue. Rather, the tube 12c is electrically conductive in this embodiment, 

30 and. in order to ensure safe handling of the instniment, is therefore covered by an 
insulative sleeve 64 along its entire length (Fig. 19), except at its distal end Ihe 

uncovered distal end 65 of UK tube 12c is therefore electrically charged and 
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exposed, so that the distal end 65 fimcdons as an dectrosurgical axial cutting 
elonent as the instrument is advanced throu^ the tissue. 

Yet anotho" embodiment of the inventive apparatus is shown in Figures 20- 
22, whCTein like elements to those of previous enibodiments are designated by like 
5 reference numerals, succeeded by the letter "d". In Rgure 20, the conductive 

tubing body 12d is illustrated, wherein a drcumfoential slit 66 has been partially 
cut ttirou^ the tube 12d near its distal end. A band of tubing material 67 disposed 
distally of the slit 66 is then hoA inwardly atxi stress relieved in the position shown 
in Figure 22. Following this, as illustrated in Figure 21, an inner coaxial tube 68 is 

10 inserted into the tubing body 12d to fmce the material band 67 open At this point, 
the instmmoit lOd is ready to use. "When the tube 12d has been advanced into a 
patiait*s body to obtain a tissue sanple, the inner tube 68 is removed to cause die 
band of material 67 to snap inwardly to its natural stress relieved position, as 
shown in Figure 22. Since the tubing 12d, and therefore the matoial band 67 are 

15 electrically energized, tte mc^on of the band of material 67 inwardly functions to 
partially cut off the distal end of the tissue sample. Ibe tube 12d is then rotated 
180 degrees to conq)letely sever the tissue sample. 

Figures 23-27 illustrate still another embodiment of the inventive device, 
>^4ierein like elements to those of previous devices are designated with like 

20 reference numerals, succeeded by the letter "e". In this embodinrait, a wire loop 
20e is adapted to pivot fiom one side of the tube 12e (Figure 24) to the otiier side 
of the tube 12e (Figure 27). As with the pevious mibodiments, rotation of the 
wire loop 20e, which is energized by the electrocautery goierator (not shown), 
severs the distal end of the tissue sarnplt being cj^Jtured, which cqjture is assisted 

25 by the simultaneots application of a suction to the poximal end of the lumen 14e. 
Again, the design of the wire loop 20e of this embodiment advantageously 
minimizes damage to tissue surrounding the tissue to be cafXva&L 

In the Fig. 23 embodiment, the hoifiing 26e is shown cut away, so that the 
actuating medianism 69 for the hoop 20e is visible. For this prefenned actuating 

30 rrochanism, an upipcx pwtion 70 of the bidirectional trigger 30e oonpises a pinion, 
having teeth vMch eng?ige a rack 71, which in turn is connected to the sipport 
stem 18e to drivin^y rotate the hoop 20e in either of two directions. Optionally, 
this actuating mechanism 69 may be utilized in axiy of the illustrated enibodimmts, 

17 
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if desired On the proximal end of the housing 26e. a pair of fittings arc 
for attachment to oonesponding control lines 86 and 88, i«5«tively (illustrated in 
Fig- 28). 

A particulariy advantageous aspect of the invention is its ability to be used 
5 i"«'n««ion^vithsensingp^obes for identi^g and locating^ 

sampled. For exanvle. ultrasound probes or radiation detecting (Geiger) probes 
may be employed, such as those disclosed in US. Patent Nfos. 4 959 547 
5.036,201. 5.1 19,818. 5,148.040. 5.170.055. and 5.246.005. whici aro asigned to 
Care Wise Medical Products Corporation of Morgan Mil. Qilifomia. and are herein 
expressly incorporated by reference. Rcfcning particularly to Figurts 28-30^ 
wherein like elements to those of previous devices are designated with like ' 
reference numerals, succeeded by the letter "g". a tissue sampling probe, or soft 
tissue acquisition device lOg is illustrated, having a tube 12g, a primary lumen 14g. 

a secondary lumen 16g, a support stem 18g, and a conductive cutting loop 20g. 
The cutting loop 20g may con^se any of the types of cutting loops disclosed in 
the previous embodiments, as desired. A handle 24g is preferably joined to a 
proximal end of the tube 12g, and includes a trigger 30g and a through hole 78, 
which is configured to receive a sensing probe 80 or 82 (Figures 29 and 30). The 
handle may be mamially held, or may alternatively be held by a mechanical arm or 
20 fixed to a stereotactic platfonn or the like. 

A stand alone sensing probe 80 is illustrated in Figure 30, which iray 
comprise either an ultrasonic probe or a geiger probe, both of which arc 
comrentionally known in the medical diagnostic arts. The probe 80 is specifically 
configured to mate into the through hole 78 of the soft tissue acquisition device 
lOg. Oedronic control lines 84 extend fiom a proximal end of the probe 80 to 
apprcpiate control units, for receiving and processing infomation obtained by the 
probe. 

Alternatively, a multi-vision probe, such as the probe 82 Ulustiatcd in 
Figure 30. may be utilized. This type of probe is capable of fimctioning both as an 

ultnisonic probe and as a geiger probe, and has tw sets of control lines 86 and 88 
for communicating with ultrasonic and geiger electronic control units, respectively! 

^ In operation, a lesion (tissue) 90 to be sampled (Figure 28) is located using 
a multi-vision probe 82 or a combination of stand-^one probes 80, which are 
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disposed in the soft tissue acquisiticm device lOg. The geigCT portion of the probe 
provides an X-Y location on the surface of the tissue to be sanpled, v^le the 
ultrasonic portion povides depth information as well as X-Y location information. 
Thai, the soft tissue acquisition device lOg is held in position, while the sensing 
5 probe(s) is (are) ranoved. FoUowinglocationoftte lesion 90, scissors 92 (Figure 
31) having dsph marks 94 and blades 96, 98. may be used, if necessary, throu^ 
the lumen 14g to dissect distally to a position within the tissue just proximal to the 
lesion 90 of interest Then, the scissors 92 are ranoved fiom the lumen 14g, and 
the tissue acquisition device lOg is electrically oiergized and advanced to the 

10 pre-determined dcp&i At this juncture, the end cutting loop 20g is utilized in a 
manner similar to that discussed in connection with previously disclosed 
embodiments to sever the distal end of the tissue specimen, following which suction 
is activated, using vacuum switch 3 Ife to transport the specimen proximally 
througji the lumen 14g. 

15 Referring now to Figure 33 and 34, another embodiment of the inventive 

soft tissue acquisition device is provided, whaein like elements to those of previous 
devices are designated with like reference numerals, succeeded by the letter "i". 

Although the use of iKgative pressure to withdraw the tissue specimens is 
prefened, the invOTtion is broad enougji to include othCT apfroadies for ensuring 

20 pron^Jt and efficient retrieval of intact specimens. For exanple, as illustrated in 
Figures 33 and 34, a medianical graspo- 112 having a shaft 114 extaiding through 
a rear port 1 16 configured for woiidng instruments, and tte lumen 14i, is employed 
to grasp tissue using distal jaws 118, whidi are openable and closable by means of 
handles 120. In this embodiment, the trigger 30i may be pulled to simultaneously 

25 actuate the vacuum and electrosurgical generator, tteel^ causing the tissue sanple 
to be severed, as described with respect to the aforenratiOTed embodim^ Thsn, 
simultaneously with.the severing prcwess, die graspws 1 12 may be used to "grab" 
the tissue sample with the jaws 118, and to pull the samplt proximally through the 
lumen 14i. Opdaially, a "vacuum oily" button 122 and an "electrosurgical power 

30 only" button 124 arc disposed on die housing 26i so that the jiiysician may elect to 
cut out either vacuum or electrosurgical power whai pulling the trigger. The 
vacuum line is attached to a vacuum fitting 126 and the electrosurgical power line 
is attadied to an electrosurgical fitting 128, both of whidi are disposed on the 
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housing 261 A paiticular advantage of this embodiment, in certain applications, is 

that there is no electrosiagical cutting hoop diqxKed distally of 

the tube 12i, so the instrument is ideally suited for retrieving samples fiom tissues 

vttch have been dissected away fixm the >rert'' tissue, yet arc stiU in the b^^^ 
Such is often the case in lapaiascopic surgeiy qjplications. 

While this invention has been described with respect to various specific 

exan?>les and embodiments, it is to be underetood that the invention is not limited 
thoelo and that it can be variously practiced within the scope of the following 
claims. 
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^VEUT IS CLAIMED B: 

1. A tissue san^ling qsparatus, ccKipising: 

a tubular body having a jHimary lumen for receiving a tissue sample, and 
having a distal end and a proximal oid; 

a non-rotating electzwurgicai cutting elenKnt disposed at the distal end of 
5 the tubular body, and 

a means for drawing tissue to be sanpled into the primary Ivamxiy whereby 
the electrosur^cal cutting element cuts said tissue to a^Jturc an intact tissue sample 
core within said lunnea 

2. The tissue sanqjling qiparatus recited in Claim 1, y^xran the 
electrosurgical cutting elem^ comprises a wire disposed distally of the distal end 
of the tubular body. 

3. The tissue san^jling ^jparatus recited in Claim 2, and fiff^ 
cbnpising a sqipoit stem attached to said wire and disposed proximally thereof for 
si^Tporting and controlling said wire, and a seocxidaiy lumen for receiving said 
sqjport stem. 

4. The tissue sampling qjparatus recited in Qaim 3, >^*ercin said 
means for drawing tissue comprises a source of vacuum pressure for drawing a 
vacuum througji tte primary lumen; the vacuum pressure in the primary lumen 
drawing tissue to be sanpled into the primary lumen and the electrosurgical cutting 

5 element cutting said tissue to capture an intact tissue sanple core within said 
primary lumoL 

5. The tissue sanpling ajpaFatus redted in Claim 4, v^ierein annular 
space surrounding said su|port stem within said secondary lumen functions as a 
vent port, drawing air at ambient pressure distally tfnettirough to rqsressurize 
regions in said primary lumen distal to the tissue sample being drawn proximally 

5 throu^ said primary lumen; said rqiressurizaticHi functioning to assist transit of 
said sanple proximally throu^ the primary lumea 
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6. The tissue sanding apparatus recited in Claim 2, vsiiercin the 
tubular body is comprised of a non-eledrically conductive material. 

7. The tissue sampling apparatus recited in Claim 2, wherein the wire 
con^jrises a single substantially circular wire vAdch is rotationaUy pivotable fiom 
side4o-side to sever a distal end of the tissue sample, thereby conptoely severing 
the tissue saix9>le &om sunounding tissue. 

8. Tte tissue sampling apparatus recited in Claim 2, wherein the wire 
comprises a pair of wires vAidix togsAia are actuatable fxm a rest position to a 
severing position, the pair of wires together fonning a substantially circular cutting 
element disposed about the distal edge of the tubular body in the rest position, and 

5 the pair of wires being drawn together across the cross-sectional area of the distal 
end of the tubular bocfy in the severing position, while being electrically energized, 
the drawing motion of the wires across the aoss-sectional area fimctioning to sever 
a distal end of the tissue SBxvplc, thereby con5)letely severing the tissue sanple 
fiom sum>unding tissue. 

9. The tissue san^jling s^jparatus recited in Claim 2, wteein 
conpises a single wire which is actuatable fiom a rest position to a severii^ 
position, the wire forming a substantially circular cutting elanent disposed about 
the distal edge of the tubular body in the rest position, and the wire being drawn 

5 across the cross-sectional area of die distal end of the tubular body while being 
electrically energized in the severing position, the drawing moticm of the wire 
across the cross-sectional area functiOTiing to sever a distal end of the tissue san?)lc, 
thereby completely severing the tissue san^5le bom surrounding tissue. 

10. The tissue sampling apparatus recited in Claim 2, wherein the wire 
con^^ses a single wire w*uch is actuatable fiom a rest position to a severing 
position, the wire forming a semicircular cutting element disposed about a portion 
of the distal edge of the tuhilar body in the rest position, and the wire being drawn 

5 across the cross-sectional area of the distal end of the tubular body while being 
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electrically oiergizBd in the severing position, the drawing motion of the wire 
aooss the cross-sectional area functioning to sever a portion of the distal end of the 
tissue sanple. 

11. Ihe tissue san^ling iQjparatus recited in Claim 
conpises a single wire whidi is actuatable fixmi a rest position to a severing 
position, the wire forming a semidicular cutting element disposed about a portion 
of the distal edge of the tubular body in the rest position, and die wire being drawn 

S across the cross-sectional area of the distal ml of die tubular body while being 
electrically energized in the severing position, to a position about an opposing 
portion of the distal edge of the tubular body from the pcMtioi of the distal edge 
about which the wire is disposed in the rest positicm, wherein the wire has a pair of 
ends which are each fixedly attadied to opposing sides of the tubular body distal 
10 edge, the drawing motion of the wire aooss the cross-sectional area functioning to 
sever die distal end of the tissue sample. 

12. The tissue san^jling ^jparatus as recited in Qaim 1, vsdierein a 
distal portion of the tubular body iiKiliKfes a slit extending part of die way throu^ 
the thickness of the tube wall, the slit creating a flexible band of material between 
the slit and the distal aid of tte tubular body, the flexible band of material being 

5 predisposed to rest in a partially colls^sed position across the cross-sectional area of 
the tubular body, the apparatus further con^aising an inner coaxial tube adapted to 
be inserted into the lumen of the tubular body to thereby push the material band 
into a circumferential configuration substantially coiiKident with the remainder of 
the tubular body, the tubular body being electrically cOTriuctive to conduct 

10 electrical energy from an electrocautay generator to dre flexible band of material 
which diereby comprises said electrosurgical element, wherein v^ten the inner 
coaxial tube is removed from the tubular body lumen, die electrically energized 
flexible band of material collapses to its rest position aooss the cross-sectional area 
of the tubular body, die coUsqssing vnsydan of the band of matoial functioning to 

IS sever the distal end of a tissue san^le. 
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13. The tissue sampling apparatus as recited in Claim 1 , wherein said 
tubular body lumen is adapted to accommodate a plurality of tissue samples. 

14. The tissue san5)ling apparatus as recited in Claim 13, and further 
conpising a movable stop plunger disposed at the proximal end of the tubular 
body lumen, said movable stop plunger preventing the tissue samples fiom being 
drawn proximal ly to the vacuum pressure source, and being movable in a proximal 
direction as additional tissue samples are captured in oider to expand the lumen 
space available to accommodate the tissue san5)les. 

15. The tissue sanqjling apparatus as recited in Claim 3, wherein the 
support stem is movable proximally to retract the wire cutting element in a 
proximal direction, and is movable distally to extend the wire cutting element in a 
distal directioa 



16. The tissue sanqrfing apparatus as recited in Claim 15, v/bsrtm the 
siq^rt stem is peformed to allow movonoit of the wire cutting elemoit in a non- 
linear direction as it is extoided distally. 

17. The tissue sanpling apparatus as recited in Claim 1, w^ierein the 
tubular body is flexible and steerable in order to obtain tissue sanqAes fiom any 
desired location on the wall of a tissue cavity, aiKi the apparatus is adapted for 
delivery to a desired tissue location percutaneously. 

18. TTie tissue san5)ling apparatus as recited in Claim 17, and furthw 
conqjrising a percutaneous biopsy instniment having a hollow outer piax:ing iwedle 
vAich is adapted for entiy into a patient's body, the hollow outer piercing needle 
including a lumen extending along its length, v^4ierein the flexible tubular body is 
adapted for insation into the padenf s body through said hollow outer piercing 
needle lunm 

1 9. The tissue sanq)lii^ qspatatus as recited in Qaim 2, vJhemn the 
distal end of the tubular bocfy con^rises said electrosurgical cutting element, the 
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tubular body being constructed of an electrically conductive naterial and being 
further surrounded by an insuiative jack^ along its entire length excqjt at the distal 
cutting end.. 

20. The tissue sanpling qjparatus as recited in Qaim 3, and fifftho- 
conpising a mechanical actuator for moving said wire throu^ said sq^port stem. 

21. TTie tissue san?)ling apparatus as recited in Claim 1, v*erein said 
means for drawing tissue comprises a source of vacuum pnessure for drawing a 
vacuum through the primary lumen; the vacuum pressure in the prinMiy lumen 
drawing tisst^ to be sanpled into the pimary lumen and the electiosurgical cutting 

5 element cutting said tissue to capture an intact tissue sanple core within said 
primary lumea 

22. The tissue sanpling anaratus as recited in Claim 21, wterein said 
apparatus further conpises a housing portion, tte housing portion including a first 
switch for simultaneously activating the source of vacuum pressure and an 
electrocautery generator fcH- providing electrical current to said electrosurgical 

5 cutting element, a second switch for activating only tl» source of vacuum pressure, 
and a third switch for activating only the electrocautery generator. 

23. The tissue sampling apparatus as recited in Claim 21, and furtter 
comprising a tissue Teservoir disposed proximally of said tubular body. 

24. Tlie tissue san9)ling sfrparatus as recited in Claim 23, wterein said 
tissue reservoir is disposed in a vacuum pressure line between die tubular body and 
the source of vacuum pressure. 

25. The tissue san^ling apparatus as recited in Qaim 21, and fisther 
oonpising a vacuum override switdi for selectively cutting off tfs source of 
vacuum pressure. 
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26. TIk tissue sampling apparatus as redtedm 1, and further 
conpising a coating on the interior surfece of the tubular body to facilitate 
tranqxxt of tissue samples therethnmgfL 

27. The tissue sampling qjparatus as tecited in Qaim 1, and further 
comprising cfepth marics on said tubular body to facilitate positioning of the 
apparatus in a patioif s body. 

28. Ihe tissue sampling q^jaratus as recited in Claim 1, wherein said 
tubular body is adapted to accommodate insertion of a sensing probe throu^ the 
primary lum^ thereof 

29. The tissue sampling apparatus as recited in Claim 28, wherein said 
sensing probe conpises a radiation detecting probe. 

30. The tissue sanpling qsparatus as recited in Claim 28, wherein said 
sensing probe con^ses an ultrasound probe. 

31. Ihe tissue sampling apparatus as recited in Claim 28, wherein said 
sensing probe conpises a multivision jRobe. 

32. The tissue sanyling apparatus as recited in Claim 28, whoein said 
apparatus is ad^rted to accommodate a scissors throu^ the primary lumen after the 
sensing probe has been removed therefromi, said scissors functioning to dissect 
distally to a position just proximal to a lesion of interest 

33. The tissi» sampling ajqjaratus as recited in Claim 1, wherein said 
means for drawing tissue conyrises a medianical grasper having openable jaws 
which are adapted to extend througji the primary lumen of said tubular body. 

34. A method of cq>turing a body tissue sample using a tissi^ san^ling 
apparatus conpising a tubular body having a lumen extemiing thCTrthrough, a 
distal end, an electrosurgical cutting element disposed distally of the distal mi of 
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the tubular body, an actuatcH* for moving the cutting element, and an electrocautey 
S generator, the n^thod ccnrpising: 

activating the electrocautery gei^rator to energize tte electrosurgical cutting 
element; 

advancing the tubular body throu^ a tissue portion a desired distance so 
that the energjzed electrosurgical cutting element cuts a tissue sanqde core as the 
10 tissue sanple entos the lun^ and 

actuating the electrically energized cutting elanait so that it moves across 
at least a portion of the cross-sectional area of the tissie sample core at its distal 
end, thereby severing the distal end to capture the tissue sanple core in a 
substantially intact condition within the tubular body lunm 
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